Abstract: Throughout the history, biomaterials have been widely used for replacing damaged human organs. Biocompatibility is generally defined as the harmony of the biomaterials with human body physically, chemically and biologically. Mechanical strength properties are of great importance in biocompatibility of the biomaterials which are used as orthosis and prosthesis in skeletal system. In this study, static analyses of femur implants which were modelled by using 316 stainless steel and Ti6Al4V titanium alloy, were carried out under three different axial forces (500, 750 and 1000 N). As a result of the analyses made, the effect of material selection on the biomechanical and biocompatibility properties of femoral implants was determined.
INTRODUCTION
Some of the innate causes or the resulting health problems may result in the loss of the function of human living tissues and organs, partially or completely. To recover the lost functions, the living tissues are replaced with implanted materials called biomaterial [1] . Biocompatibility includes definitions of the biocompatibility of implanted biomaterials with respect to their mechanical, physical, and chemical properties, and biocompatibility to surrounding tissues [2] . Biocompatibility of biomaterials is determined by many test results.
The human body has pH values ranging from 1 to 9. Therefore, the material to be used should not be exposed to corrosion by surrounding tissues and body fluids. If biomaterials are corroded or physically eroded, biomaterial breakdown particles can pass into human plasma, causing significant health problems such as ulcers, anemia and even Alzheimer's disease [3] . It is therefore important that the chemical and physical abrasion resistance of the material is well defined [3] [4] [5] [6] . In addition, the biomaterial used should not have toxic effects on or cause infection of the living tissue around it and should not adversely affect vital activities of the tissue. To determine this biocompatibility feature, invitro tests are used to examine the effect of biomaterials on vital activities of prepared cell cultures. Another method used is in-vivo testing of biomaterials implanted in guinea pigs [7, 8] .
The human femur thighbone is the heaviest, longest, and most durable bone in the human body [9, 10] . Femur fractures are a common occurrence. In the United States alone, 6.5 million people are reported to have broken or injured their femur because of traffic accidents every year. [11] . Mechanical strengths and designs are especially important in the biocompatibility of implants used in skeletal systems such as femur prosthesis. The inclination angle between the head and the body of the prosthesis is especially important in the design of the femoral prosthesis. In some studies, the effect of the angle on the static strength of the prosthesis has been investigated. However, it is known that Coxa Valga occurs when the natural inclination angle of the femur bone is about 130° and the angle is larger than 130°, while Coxa Vara disorders occur when it is smaller [12] [13] [14] .
Studies show that most of the human weight is carried by the femurs and that the load applied to the femurs is increasing by walking and running [9, 15] . The mechanical strength of the prosthetic material used to carry these loads must be good. The most commonly used metallic biomaterials in femurs and other skeletal system implant applications are CoCr alloys, 316 stainless steel alloys and Ti6Al4V titanium alloys [16] [17] [18] [19] .
In this study, the biomechanical biocompatibility of the femoral prosthesis modeled using 316 stainless steel and Ti6Al4V titanium alloy under different patient weight conditions (500, 750 and 1000 N) was evaluated and determined.
MODELING AND FINITE ELEMENT ANALYSIS
In this study, mechanical behaviors of human femoral prosthesis patients at different weights were examined by modelling with ANSYS® software using 500, 750 and 1000 N loads. 316L stainless steel alloy and Ti6Al4V titanium alloy, the physical and mechanical properties of which are shown in Tab. 1, were selected as femoral prosthesis materials. Fig. 1 shows the geometry and mesh structure of the prosthesis analyzed. In the femoral prosthesis, the mesh structure is thinned by applying a regional mesh to the head and neck which is critical to the load angle. In total 199,196 nodes and 131,665 elements were used. Supported boundary conditions are entered by applying "fixed support" to the body part of the prosthesis in the bone. 500, 750 and 1000 N loads were applied to the head of the prosthesis in contact with the pelvic bone (Fig. 2) . As a result of static analysis, total deformation and Von-Mises equivalent stresses were determined and evaluated. 
RESULTS
In Fig. 3 and 4 , Von-Mises equivalent stresses and total deformations occurring under 500, 750 and 1000 N loads are given for femoral prosthesis made of 316L stainless steel alloy material. The maximum stresses on the prosthesis were seen in the regions where the neck and body parts joined. When the stress analysis results and total deformation data are examined together, it can be seen that the greatest strain change due to stress is in the region where stress is greatest, that is, the region where the prosthesis neck and body join. The maximum total deformation occurs at the head of the prosthesis. The highest total deformation and tensile strengths were observed in prostheses for 1000 N load, as 0.049329 mm and 174.05 MPa, respectively.
In Fig. 5 and Fig. 6 , Von-Mises equivalent stresses and total deformations occurring under 500, 750 and 1000 N loads are given for femoral prosthesis made of Ti6Al4V material. Under the load of 1000 N, a total deformation obtained as 0.086237 mm and an equivalent stress obtained as 174.05 MPa. Under 750 N load, 0.064678 mm total deformation and 130.24 MPa equivalent stress, and under a load of 500 N, 0.043118 mm total deformation, 86.25 MPa equivalent stress occurred. The greatest displacement occurs at the head of the prosthesis, the greatest deformation and the greatest stress, in the regions where the prosthesis body and neck join. Fig. 7 shows the safety coefficients calculated for yield strength of 316L stainless steel alloy and Ti6Al4V titanium alloy femoral prosthesis. Although the deformations and displacements in the Ti6Al4V alloy prosthesis are larger, the safety factors under different loads have been determined to be significantly higher than those of the 316L stainless steel prosthesis. The static safety coefficient of the 316L stainless steel prosthesis under the 1000 N load drops below 2 (~1.72). It will be understood that this prosthesis has a safety factor that is small enough to cause an undesirable situation in terms of human health when it is thought to be exposed to different dynamic loads, twists and shrinks during the vital activities of an overweight patient. This result shows that the 316L stainless steel alloy is mechanically biodegradable as a femoral prosthetic material for overweight patients. 
DISCUSSIONS
In biomaterials, mechanical properties are of great importance in terms of biocompatibility. In this study, human femoral prosthesis was modelled using 316L stainless steel and Ti6Al4V titanium alloys and static analysis was performed under 500, 750 and 1000 N loads.
The results of the analyses are as follows: 1) With the femur implants whose body part is fixed in the bone, the region where the prosthesis body and neck join is the most critical region of the implant in terms of static resistance. This region is also critical in terms of fatigue due to constantly changing stresses during vital activities.
2) The load resulting from the weight of the human body causes the greatest spatial displacement at the head of the femoral implant. The largest deformation occurs in the neck region where stress is the highest.
3) The 316L stainless steel alloy is mechanically biodegradable to replace the femur bone in overweight patients. 4) Ti6Al4V titanium alloy has very high mechanical biocompatibility even in patients with high piles.
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